In this paper, we study the concept of ordered (m, n)-Γ-hyperideals in an ordered LA-Γ-semihypergroup. 
Introduction
The notion of a left almost semigroup (LA-semigroup) have been given many names like "left invertive groupoid" and "Abel-Grassmann's groupoid" (AGgroupoid) by different algebraists [16] . The concept of an LA-Γ-semigroup (Γ-AG-groupoid), where Γ is a non-empty set, was given by Shah and Rehman [37] . Thereafter, many mathematicians from all over the world studied and investigated LA-Γ-semigroups and LA-semigroups [10, 16, 34, 39, 41] .
Sen [25] introduced the concept of Γ-semigroup as a generalization of ternary semigroup and semigroup. Many ideal theoretic results and properties of the theory of semigroups and rings have been generalized and extended to Γ-semigroups A. Basar [1, 2, 3, 15, 17, 18, 35] . Yaqoob and Aslam [26] studied prime (m,n)-bi-Γ-ideals in Γ-semigroups. The theory of hyperstructures was introduced by Marty [9] . He defined hypergroups and studied their properties and applied them to groups. In other algebraic structures, the composition of two elements is an element, while in an algebraic hyperstructure, the composition of two elements is a set. Many books and research articles have been written on hyperstructure [30, 31, 32, 33] from theoretical point of view and for their applications to many subjects of pure and applied fields. Bonansinga and Corsini [29] , Davvaz [4] , Freni [6] , Hila et al. [13] , Leoreanu [40] , Salvo et al. [19] and many other authors further enriched the theory of hyperstructures. The concept of order in hyperstructure was introduced by Heidari and Davvaz [8] . They applied a binary relation " " on semihypergroup (H, •) such that the binary relation is a partial order and the structure (H, •, ) is known as ordered semihypergroup. There are may other authors who studied the notion of order in hyperstructures, for instance, Vougiouklis [36] , Hoskova-Hayerova [38] , Bakhshi and Borzooei [20] , Chvalina [12] , Hoskova [38] , Kondo and Lekkoksung [24] and Novak [21] . Another non-associative algebraic hyperstructure known as LA-semihypergroup which is a useful generalization of semigroups, semihypergroups was introduced by Hila and Dine [14] based on left invertive law given by Kazim and Naseerudin [23] . Yaqoob et al. [27] generalized the work of Hila and Dine and characterized intra-regular left almost semihypergroups by their hyperideals using pure left identity. The concept of order in LAsemihypergroups was introduced by Yaqoob and Gulistan [28] . Moreover, Yaqoob and Aslam [26] also introduced the notion of LA-Γ-semihypergroups as a generalization of semigroups. They received some nice results in LA-Γ-semihypergroups. It is worth noting here that every plain LA-semigroup S can be considered as an LA-Γ-semihypergroup by taking Γ as a singeleton {1}, where 1 is the identity element of S, when S has a such element, or it is a symbol.
Preliminaries
Let H be a nonempty set, then the mapping • : H ×H → H is called hyperoperation or join operation on H, where P ⋆ (H) = P (H) {0} is the set of all nonempty subsets of H. Let A and B be two non-empty sets. Then, a hypergroupoid (S, •) is called a LA-semihypergroups if for every x, y, z ∈ S,
LA-Γ-semihypergroup
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An LA-semihypergroup (S, •) together with a partial order " " on S that is compatible with LA-semihypergroup operation such that for all x, y, z ∈ S and α, β ∈ Γ, we have 
(ii) for any a ∈ A and s ∈ S, s a implies s ∈ A.
The purpose of this paper is to investigate (m, n)-Γ-hyperideals in ordered LA-Γ-semihypergroups as an extension of the results in [22] . Also, the results of the paper can be obtained for a locally associative ordered LA-semihypergroup which will generalize and extend the notion of a locally associative LA-semigroup [34] . 
Then the following multiplication table shows that (S, Γ, •, ) is an ordered LA-Γ-semihypergroup with a zero element a: 
Proof. Suppose R and L are the right and the left Γ-hyperideals of S respectively, then we have the following:
Therefore,
A. Basar 
It is obvious to see that (M
m • Γ • S] is a right hyperideal of S. Therefore, (M m • Γ • S] = R as R is 0-minimal. Moreover, {0} = (S • Γ • M n ] ⊆ (S • Γ • L n ] = (S • Γ • L n−1 • Γ • L] ⊆ (L n−1 • Γ • (S • Γ • L]] ⊆ (L n−1 • Γ • L] = (L n ], and (L n ] ⊆ (S • Γ • L n ] ⊆ (S • Γ • S • Γ • L • Γ • L n−1 ] ⊆ (L n−1 • Γ • L • Γ • S] = ((L n−2 • Γ • L • Γ • L) • Γ • S] ⊆ ((S • Γ • L] • Γ • L n−2 • Γ • L] ⊆ (L • Γ • L n−2 • Γ • L] ⊆ (L n−2 • Γ • S • Γ • L] ⊆ (L n−2 • Γ • L] = (L n−1 ] ⊆ (L], so, {0} = (S • Γ • M n ] ⊆ (L n ] ⊆ (L n−1 ] ⊆ (L] = L.
It is obvious to see that (S
• Γ • M n ] is a left Γ-hyperideal of S. Therefore, (S • Γ • M n ] = L as L is 0-minimal. So, M ⊆ (R • Γ • L] = ((M m • Γ • S] • Γ • (S • Γ • M n ]] = (M n • Γ • S • Γ • S • Γ • M m ] = ((S • Γ • M m • Γ • S) • Γ • M n ] ⊆ ((S • Γ • M m • Γ • S • Γ • S) • Γ • M n ] ⊆ ((S • Γ • M m • Γ • S) • Γ • M n ] = ((M m • Γ • S • Γ • S) • Γ • M n ] ⊆ (M m • Γ • S • Γ • M n ] ⊆ M. Therefore, M = (R • Γ • L]. It implies that (R • Γ • L] is a 0-minimal (m, n)-Γ- hyperideal of S.zero 0. If R(L) is a 0-minimal right (left) Γ-hyperideal of S, then either (R m • Γ • L n ] = {0} or (R m • Γ • L n ] is a 0-minimal (m, n)-Γ-hyperideal of S. Proof. Let R(L) is a 0-minimal right (left) Γ-hyperideal of S such that (R m • Γ • L n ] = {0}, then R m = {0} and L n = {0}. Hence, {0} = R m ⊆ R and {0} = L n ⊆ L, which proves that R m = R and L n = L as R(L) is a 0-minimal right (left) Γ-hyperideal of S. So, by Lemma 3.1, (R m • Γ • L n ] = (R • Γ • L] is an (m, n)-Γ-hyperideal of S. Now we prove that (R m • Γ • L n ] is a 0-minimal (m, n)-Γ-hyperideal of S. Suppose {0} = M ⊆ (R m • Γ • L n ] = (R • Γ • L] ⊆ R ∩ L is an (m, n)-Γ-hyperideal of S. Therefore, {0} = (S • S • Γ • M 2 ] ⊆ (M • Γ • M • Γ • S • Γ • S] = (M • Γ • S • Γ • M • Γ • S] ⊆ ((R • Γ • S] • Γ • (R • Γ • S]] ⊆ R,
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A. Basar
Thus,
Proof. It is easy to see that B is an LA-sub-semihypergroup of S. Furthermore,
which implies that B is an (m, n)-Γ-hyperideal of S.
Proof. Let S be a unitary ordered LA-Γ-semihypergroup. It is obvious to see (ii) and (iii) can be proved similarly.
Conclusion. The notion of LA-Γ-semihypergroups has been widely studied algebraic structure and it is a very nice field of study for future research work. In this paper, we investigated the notion of (m, n)-Γ-hyperideals in LA-Γ-semihypergroups. We proved that if ( A is an (m, n)-Γ-hyperideal of S and B is an (m, n)-Γ-hyperideal of A such that B is idempotent, then B is an (m, n)-Γ-hyperideal of S.
